MRS study of the interaction of dihydropyridines with lipid molecules in phosphatidylcholine vesicles.
Dihydropyridines (DHPs), synthetic molecules used as antihypertensive agents, bind to plasma membrane receptors following diffusion through the hydrophobic phase. In this study, MRS technique has been used to clarify the interactions of the dihydrophyridines Nifedipine and Lacidipine within the lipid bilayer. 1D and 2D 1H MRS at high field have been employed to examine the behavior of unilamellar dimyristoyl-phosphatidylcholine liposomes when the two drugs have been inserted in the bilayer. In particular, the study represents an innovative application of 2D 1H NOESY technique to clarify different mechanisms of interactions of small molecules inside model membranes. On the other hand, 31P measurements have been performed in multilamellar dimyristoyl-phosphatidylcholine lipsomes to detect alterations of lipid polymorphic phases. The experiments show that the two dihydropyridines interact with the lipids by different modalities. Lacidipine undergoes a very strong interaction with lipids, possibly inducing a phase segregation of lipid molecules into the bilayer, while self-association seems to be the prevalent interaction of Nifedipine inside the bilayer.